In critically ill patients, disseminated intravascular coagulation (DIC) is a common and fatal hematological disorder. DIC is a physiological response to a variety of underlying stimuli that provoke generalized activation of the hemostatic mechanism and is common in septic patients and those with hematological or non-hematological malignant neoplasms. Bleeding is a common clinical feature, and diffuse or multiple-site mucocutaneous bleeding, such as petechia, ecchymosis and hemorrhage from gastrointestinal tract, is often seen. A 58-year-old male was recently diagnosed with intracranial hemorrhage (ICH) caused by DIC associated with sepsis. Mortality of ICH caused by DIC is very high because the underlying condition cannot be quickly treated. Awareness of the possibility of DIC developing in a critically ill patient and the need for immediate initiation of plasma or platelet replacement therapy are important. To the best of our knowledge, this is the first reported case of intracranial hemorrhage in a Korean patient with DIC associated with sepsis. 
Discussion
DIC is a physiological response to a variety of underlying and relatively strong predictor of organ dysfunction and mortality in patients with sepsis and severe trauma. [6, 7] DIC develops in about 35% of patients with severe sepsis. [6, 7] Mortality is higher in patients with DIC (40-46.2%) than in those without it (22.2-26.5%). [8] Thus, the prognosis of sepsis is affected by the presence of DIC. Trauma, particularly neurotrauma, is also frequently associated with the condition, which is more commonly observed in trauma patients with systemic inflammatory response syndrome. [9] Evidence indicates that inflammatory cytokines play central roles in DIC in both trauma patients and septic patients. In fact, the systemic cytokine profiles of septic patients and trauma patients are nearly identical. [10] If neurological changes (including disturbances of consciousness, impaired cognitive function, personality changes, lack of concentration, and depressive symptoms) develop in an intensive-care patient, the common causes are neurotrauma, delirium, and sepsis. Encephalopathy and polyneuropathy frequently develop in septic patients; these conditions are often grouped as "septic encephalopathy." Such encephalopathy is diffuse, appears early, is often severe, but resolves quickly upon successful treatment of the sepsis. [11, 12] Most common cause of non-traumatic ICH is hypertensive damage to blood vessel (e.g., hypertension, eclampsia).
But, there are other causes such as autoregulatory dysfunction with excessive cerebral blood flow (e.g., reperfusion injury, hemorrhagic transformation, cold exposure), rupture of an aneurysm or arteriovenous malformation and altered hemostasis (e.g., thrombolysis, anticoagulation, bleeding diathesis). [5] In our case, widespread thrombin generation and clotting results in coagulopathies and bleeding tendency from depletion of coagulation factors, platelets and secondary fibrinolysis with resultant hemorrhage. [13] ICH associated with non-traumatic DIC is often accompanied by encephalopathy. [11, 14] The incidence of ICH in intensive-care populations with DIC remains unknown. In many patients with life-threatening sepsis who experience progressive organ failure, transport to the imaging suite such as CT or MRI is often postponed until ventilatory and vital signs become stabilized. [11] ICH associated with DIC has been reported in non-sepsis patients. [4, 5, 15, 16] An ICH associated with DIC and sepsis has not been previously described in Korea. Thus, to the best of our knowledge, this is the first such report. Our patient had symptoms of a neurological deficit suggestive of a cerebral vascular accident (cerebral infarction or cerebral hemorrhage). We postulate that the ICH was a consequence of the DIC because hemorrhage was not observed at the time of admission and the patient had no history of trauma at or after admission.
Although we diagnosed ICH associated with DIC, our surgical management options were very limited. The patient was poorly operable because of his hematological instability. DIC is a severe, often fatal complication of sepsis, and should be diagnosed as soon as possible. [19] If blood tests imply that a septic patient has DIC accompanied by ICH, plasma or platelet substitution therapy and sepsis treatment should be initiated as soon as possible. As DIC is characterized by extensive activation of coagulation, anticoagulant treatment may be a reasonable approach. [1, 3, 20] In conclusion, intensivist should be aware that ICH can develop in patients with DIC caused by sepsis. It is essential to monitor mental status; if this changes, conscientious efforts should be made to identify the cause.
